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A mmnMmnt trypsin -yke protease 
FIELD OF THE INVENTION 

Tne present Invention relates to an active mcombinant trypsi!>like protease, s 
proteoiytic composition conriprssing smd trypsin-Oke protease, a DMA construct 
5 comprising a DNA seqi-jence encoding S3i<j trypsir^-llke protease, and a vector 
gnd ceii harboursng ihe DMA construct. Furthermore, the present inventton 
relates to a rr^thod of preparing the trypsln-iike protease by use of fecorribi- 
nam DiSiA tecnnsques. 

BACKGROUND QF THE iNV^NTION 

10 Prtsteases are wideiy um^lm ingretSlents in oonrsmerclai determents to irnprove 
the d:eter§ency towards pfOteir?aoeous solfsng. For a mmbm of years 
proteases with a broad speclfiCfty, mnh as subtilising (a*fc#y5 serine 
proteases) Have been the most wMeiy userJ detergem protease^, Hsswev^r, In 
recent years proteases iiavirvg a rnore narrow .^?>ecificity haye been of 

ts IncrBasin© interest lor detergent purposes . 

WO 8B/06270 discloses a detergent cornposiuon cort^prssing protease with a 
narrow substrate specificity, narxieiy a trypssn-lii^e pioteass capabie of cleaving 
peptide bonds at the C-termlna! side of lysine or ergittlne. The trypsln-like 
protease disclosed in said referer^ce Is produced by conventional fermentation 

20 of a strain of the Fus^ffmn sp, R oxysporum DSM 2672, and is Inevitably 
producec together with another protease (Protease U, the existence of w^hich 
ss undesirable sn deterge?it coiiipositions. Thus, prodoctson of the trypsln-Hks 
Droifea<-e fro"ti U!» cysponir?' si'j; n involve? <■ .^T-'>p i?^ vvh;ch the .."des'reu 
protease ts separated frorn the trypsin-hke pruieaso, whsc^-s makes du> la^gc 

25 scaie production of the loner protease nr^ore expeisive than what Is deslrabie. 
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enzyme and to produce it in a more ecor^om cal manner *ndi what (& poj>^!bte 
S by the priof art rtiethods. 



BRIEF DISCLGSyRE OF tNE iNVf MTiON 

Th- pu ^ 'nt iHv'cr'cs nave . i * 'H cioni";' t OKA sequ^jr^ce 
efuods'iC ^K/tiiit/m tryosifviKe pro^i-^'s^f^ J*"d r "^btamrg expression ot an 
active tiu"»-^i^ ^i^^ |>fotesse from j»r d DKA sequence 

10 Accofdtngiy, in 3 first aspect the present snventjon mates to <3n active 

recombinant tfypsin-ifke protease comprising the ammo aosd residues 1-224 of 
the amino acid sequence shown m the appended S60 ID Mo, 2. 

tn tha present context the tsrm "trypsin'ttka: protease" ss Intended to Indicate 
an ansyme having an activity similar to t^at ot trypsin. an enzyme capable 

lb Ot v.le.n '0 p ?^iidc bo-^Cis at 'h< -de of YSi'^,«„ ar nsnr Ths^ 

trypssv ke protease dctiv vY Hif!, < ^ n ^^^^a <n ^ w i-.n' ^> o rkcxage 
0' <^ tryps " substri^to sucb as ^4 b^^"zc^v l-vf<,iin v u ocmne^i "smoc ot\6B 
{t-BAPA or L BAPNAl e.9 ss oe&rffbed s-^ t\e Matcrass ai-id Methoo^ sect on 
boloWi 

20 The term "racombinant*' as used about the trypsfn-!ike proteose of the 

invenuon is intended to indfcata thst it iS produced by a csU transformed wfth 
a DNA seque-^ce enroding the proteaso Thus, the recombinant trypsm-hke 
projast pro'\ rf\i by soother organism than its parent organism and 
CO ( nqK' cs'^c"! v' "ree f'om cf>moom.n:s OOitvad f''0f^ &a'd pa'er* 

^""^ K G3n,3'n 0 ?s i"^ "C-c . ''^ ■^■^v ,' O'l'''" '^X'<:i^' DSh" 2S'72 

Suc" co'-nponents nww vonmt u"dessrabi<t- »'cp*?'t!<Ji> to tho pfot f^^*:' *ui 
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$:c;"ce \>v WiV!'"^ r so . - - . 'c: c an vr, m *hn? icsccct the 

Proiessu t, and no c*>sUy separufon sjmHar to that peitofmoji .ricco'dsr^g to WO 
89/06270 is required. 

s In the course of the msearch leading to the present inventsor^. which !s 
desenbed in dot8« m the foOowing examples, it W9S quite unexpects^d'y to^ nd 
to be diffic^ft to obtain any substantial production of an 3Ctive tryp$t-4ike 
proxease hy t Uv^ut oi a coivmiOiJally used production orgsn'srr^ 
, lA,''f-w ^ ' O' zaz Tcif b*ofmoo with tho DMA sequence shown m S£Q >D No 

10 1 "o^iSi 0^ ^..■'cji'k&bs ( f me OKA so^^cni^e c d e exo-'-'^sr* oted 
<t was iouru' thct the en^vne er.cudea by tnc D>MA seque'ce ^->?<j.s irossec 
as an inactive proenzyme, and that large amounts or this pfocn^vrs:! were 
expressed Thus, even though large amounts of the precurso- fo'-m of the 
active enzyme werie availabie no substantsa! yseld of an active rnaturatetl 

15 enzyme oouid: be obtssned, and ft was concluded tnat the proenzyme was 
uhstabie in the ^4, orj^^^e fermentation broth< 

It wcs suror s-ngly found that the yie'd of ♦he acfve reroTJbinant tryps '^4ike 

>ncifbu^ in^ a Dr\A stq.^n r 5 <^ p'o^ , e tc '^^ v--^ tht «?vvn » v^^^s 
20 cuitivatody asc co npiii-ed <> D'oteoi^tic enzv^n^ tapd o c^^^sftsnc *-'o 
proenzyme mto v^n activo enzyme in mIU h is ^exncM-^d th?t the oo' e?>2vni3tc 
activity expressed when no other proteoiytsc mzyme \' p^f^f* t a^'v hp 
ascribed to the fact that the inactive proenzyme torm of t^e trypsin-l k.e 
protease iS considerably unstable and degraded rap.dly oy proteolytic mf^m&B 
ZS expressed from tne host organism, and that the addition of a proteolytic 
enzyme. wNch more readily than proenzyme-degrading proteolytic enzymes, 

t > ^ Proenzyme resulting in the production of a mature, active 
tryps -n -like protease. 
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in ^ t..'thos a^^DCC* t>^e prtsMrn !-^venTtor« fpiatps to a DMA construnt 
i,orrpf ssnci a D>4A i,€'qu*>< t x v-* q <-jn active recombinant ttvpf^i^-ffi^c} 
pioteass of tne ifwentson deiineo aoovy. 

In stsi! further aspects the present invent>on re ates to a recombinant 
S expressior vector harbourMg the DNA constryct of the snventson, to a ceH 
wh!ch ejthef harbours the DNA consfuct or the expression vector ot the 
invention, and to a process for the production of a trvpsin-iike protease of ths 
inve-t o ^ wherein s cell of the invention as described above is cultured under 
corsditsuns conducive to the production of the protease, and the protease js 
10 subsequemiy recovered from the cuSture. 

FinaHy, the present Inve-t on . ^ . < > < ^ aao** vi-s < f*s»*c*i9er.t 
composition comprising the act*ve trynsfii-hKe protease of the invention, 

WASLED SESeBiPrJON OF THg INVENTiON 

The amis-io acid sequence oi the recombinant trypsih-llke protease of the 
10 Snventic-f^ whsch was isolated from a strain of the Fitsarium Qxysporum DSM 
2672. has been ahgned v^?ith that of trypsin-like proteases of other origins and 
have been shown to Have a degree of homoiagy of about 43% with that of 
bovjne trypsin ^GenBank Acc, No, P00760) and 44% vvsih that of 
Strepmmyces gnseas (GenBank Acc< No. P00776). The highest hofnologv of 
20 the trvpsin-Sike protesse of the Invention has been observed with that of the 
fruit «v iCSenBahk Ace. A23493), namely 4S%, 

These horTK-5i09!es are taken to indicate that some kind of evoiutionary re- 
lationship exists betvtfeen trypsin-Hke proteases, but also that the Fusanum 
trypsin-Hke protease of the Invention may represent a distinct class of trvDSin- 
?5 i:ke proie3ses, it is conterrspiaied trat ti^e Trypsin-jike proiease of the snvcnt-on 
Of DNA encoding the protease may be isoiated from other organisnis. including 
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t tra.rv :intc.-^l>, ( <' ^ c r"?uc; a o arc or -i n..cvv Cousss 

><?w f o o\? ^x^r r o > neresting ong-ns t^?e bactona a-^d fungi incluotnr 
yeasts and fsiamemous tungs. 

The active recombinant trypsin-Sike protease ot the ifwer^tion comprising the 
S amino acsd residues 1-224 of the SEQ iD Nq« 2 has a nurr^ber ot chac^cte? svc 
prop^jftses. For instance, the protease surpnstngly shows a reversed A^rg/lys 
spectffcsty comparetS to that of bovine tryissin, i.e. the trypsin-iike protease of 
the invention is more Arg-sctive than Lys-actsve- 

The dH BCtivitv u'ct. e of the trvo&io hki orotej^sc ct tnc? snvemson s ^o^^,*. 

10 bfoao activity optimum between pH f c^-^d 11, m partcua^ obout 10 w"'en 
using H-D~Val leu-lys-pNA as a substrate at 2b "C Fh?* p' atu's optimun 
is spproximateiy 40**C at pN 9.5 using H-D-VaJ Leu-Lys-pNA, The mature, 
active emyma conststs of 224 amino acid residues and has a moiecuJar 
weight of 221 0Q. It is expressed In the form of a pfe-pro-e;n2ynie> in which 

IS the si§na! peptide ts contemplated to be amsno acsd residues -24 to -0 
^according to the rules of von Hcii-e n986) and the pro-peptide ammo acid 
residues 7 to 1 Tnt) soecs^st act>vi*Y t^-se en^y^^^* i^^ at ieast about 30 
Cast n P'otea&e U 'C-'U* o c d pr<>*t^rah v uiu'>' o> higher than abOvit 35 
CPU/^ liie pi urease csctsvity may be detejTii-ed the method gjven in WO 

20 89/0627Q, the content of which is hereby incorporated by feferenfca. 

The DNA sequence of the UNA construct of the mventton encodiftg a recombi- 
nant protease enwme as dafined above m preferabiy as shown in the 
app€*ndj,d SE0 \D Ho. 1 , Anatogues of sa<d sequence, which differ m one or 
more codons, but wf ich encodes the recombi "Jant proteav e p otem are bI o 
25 Within the mvention, 

T a L^iA f^quc"ce ot ''^)K^ c - zv c* o1 t^n shxe' t o rv> )e s->ri.ej J^v 
ovi Kn i 'AM'^> v-i. Q' - C\A s - \ v!M!t&f X. be socted 

I'V estabS snsng a cONA or genomic H nary tfotr or ^rr e>'pe<./uc t j 
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hafbtKt' t.ht^ sequence, and $aeemng for posHsve clones by convemsona! 
procedures. Exarnpies o( such picscedures are hybfidi^ation to oskjonucleoudf? 
probes synihesized on the basis of the fui amino acid sequesice shown m SEO 
ID No, 2 Of a sybseQuence thereof In accorda-cf^ with stanoard te-chnia^^os let, 
S Ssmbrook et sL, 19B9), and/or seiectior^ for clones expressing a tfypsin-iike 
protease activity as ciefined above, and/or seiection for cionss producing 3 
protein which is reactive with an antibody rais^id against the trypsm-iike 
protease corr\prssing the amino acid sequence shown In SEO ID Ho. 2 and in 
particular amirio acid residues 1-224 thereof, 

10 A prsSerrftd method of isoiaiing 3 DNA construct of the invention from a cDNA 
or ger^omic ilDrary by use of poiY^i'^erase chain reaction IPCRl using 
degenerate oisgonucieotide probes prepared ors the basis of the amino acid 
sequence of the trypsin-iike protease of the invention con^pfising ammo acid 
residues 1-224 of SEQ ID No. 2. For instance, the FCR may be carried out 

i& using the techniques described in US Patent No. 4,883.202 or by nx. Seiki et 
a?, (1988). 

Alternattveiy, the DNA sequence of the DNA construct of the invention may 
be prepared syntheticallv bv established standard metiiodSj e.g. the 
phosphoamidite meO>od described by Seeuca^e and Caruthers {1981). or the 
20 method described by Matthes es al. {1984i- According to the phosDhoarnidite 
method, oisgoriucieotides are syrnhess^ed, e.Q, in an sutomstic ONA synthesi- 
iBf. purified, annealed, Ngated and cloned m sppropriate vectors. 

Pmalfy, the ONA construct may be of mixed genomic and synthetic, rrsixed 
synthetic and cDNA or mixed genomic end cDNA origin prepared by iigating 
25 fragments of synthetic, genomic or cDNA origin appropriate), the 
fragments corresponding to various parts of the entire recombinant DNA 
molecule, in accordance with standard techniques. 
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The. rf?>r.C5ml>inant exDression vector carry-jno the QUA construct of the 
m<iv v)e «in> v»*(,n3f wn»c"" nav come' ^^Sit's in i c <. « to 
rt-cor bmaxn DNA puKOJ:^ ana the cnoif e cf \o lo \\ o**p" o<?p«nv> c 
the host cbW into which it ss to be introduced T t^.^ ^.«f r , y he 
5 autonomously repiscatsng vector ! e a vector v^vic^\ exs&ti- k^s a-" cxtrachromo 
soma^ entity, the repiscatson of whscn mdepertdem of chromosoma! 
repiscatfon, eg.® plasmsd, a bacteriophage or an extrachronosoma element 
minichromosome or art amfiCia! chromosome Aiti? native'y. the vector mav oe 
one w*^ich, when introduced into a mht ceil, s intg'grated into tne best ce I 
10 genome and rephcsted together with the ch»omosomefs) sn:o wliicr t has 
tseen integrated. 

In ths vectof, the DMA saquence shouldl :fee operabiy connected to a suitable 
promoter sequence. The pronr^oter may be any DiSJA sequence wh.ch snows 
transcriptional activity ?n the host cell of etiosce and may be derived imm 

ts genes en&odihg pfotelrss either homoiogous or neteroiogous to the host cell. 
Examples of suftabJe promoters tor directing thiS transcription of the DNA 
constructt of the invention, especially m a bacterial host, are the promotsr or 
the /ac oparon of Eco//, the Streptomyce.^ coeh'c&for aparase gene dsgA 
promoters, t - pior '-^ >^ < "'■-7</rw?'f i^-c^w 

?0 the Ofomotor^ o"" v e 8ac"^j^ t iCc' ^ < ? . -'<=''us Uialmg-'mr ^.^r'-v'i-^se nene 
^^/r!vM\ the nrornoters o* f e B<'>C'>iLS Aniy'>'oi/gL'efar/e>->i> a ..-nv ^^<5e (fj/rivQ), 
the pfOinoters of the Sdc/<'<'uis sabfhs xyiA r>-"d xySB z^nos etc l-o'' 
transcription in a t-' cic host ex^mpicis of use*ui promoters a-" tho^.e de-ivna 
trom the gena enLOdsng A, ary^ae 1 AKA amylase, flhimmucot miena asoartsc 

2S proteinase, ^. mger neutral a-amyiase, /?/£far acid stabie cr-amylase, A. w'ge- 
glucoamy^ase, Bhirommor mfehei hoase, 4. oryz&e al!<aiine protease, .4, 
ory^&e triose phosphaie ssomcrase or 4, nii^uians acetamidase. 

The exnrossion vector r^t the invention rsiay a:so co^r^prfse a srstabip 

30 opesaij-.y' connected to tne DNA sequpnct? em^oaint^ t iccor bin->"r f"u:T??f c 
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o\ Uii- snvemlon. Termination snsj pplyadenylation sss^uences m^y stsltably b0 
derived from the same sourees as the promoter, 

The vector may further corr^prise a DfJA sequence enabling tha vector to 
repli<;ate in the host cbW in question, Exampiss of sucH sequences sre the ori- 
5 girss of repiioatior^ of plasmids pyC19, pACYCl 7;7, pUBI IQ, pi 194, pAMBI 
and pi j7p2. 

The ve;-;to;- may also comprise a selectabie rrisrker, e.g. a gene the product of 
which con-ip!erTierns a defect in the host ceil, such as the daf genes from 
8.subU/i;s or B.ficheniformiS: ot orse which confers antibiotic rijsistance such as 
10 afr.piciHin, karfan-vcin, chiof amphensco; or tetracyci';?-; resistance. Examples of 
AspergiL'us seiection markers incknie arndS, arcB-. u aD and sC, a mari<er 
giving rise to hygromycin resistar^ce. Furthermore, the seiectson msy be 
accomplished by co-transformstlon^ e.g> as described in WO 91/17243. 

Whfis mtracelfular expression may be advanmgeous in sorDe respects, e.g. 

IS vtfheh using oertsin bactersa as hast esUs, it is ger^eraliy preferred that the 
expression is extracelluisr. As mentioned above the trypssn-iike protease of the 
invention comprising the amino acid sequence shown in the SEQ ID No. 2 
cornpnses a preregior^ permitting secretion of the expressed protease into the 
culture msdiun-5. if desirabie, this preregion may be substituted with a different 

20 preregion or signal sequence, conveniem accomplished by substitution of the 
Dr»JA sequences encoding the respective prereglons. 

The procedures used to iigate the DNA construct of the invention/ the 
pfpmotery terminator and other eiements, respectively, and to insert them into 
soltable yectqrs epntainina tine infarmation necessary for repiication, are weli 
m kf50wn te persons skiiied in the art (ef., for instartce, Sarribrodk et ai* (188S||, 

The cei; of the invention eit^-^e- cor-iprisirig a DNA construct or an expression 
vector of the invention as defined above is advantageousiy used as a host ceW 
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in the recombtnant productjon of a porypeptide ot the invention. The celi may 
be xranBHiur-eo vv;- -- s^v- D'^A c<-^-\-;r,-;,c; vcrstion, conven'^'Uly by inte- 

grmim the DMA construct in the host chromoson)*5. This jntegratioo 
generaiiy considered to b& an advantage ss the DNA ssquenca is more iikeiy 
5 to be stably maintained in the cm. Integration of the DNA constructs into the 
host chromosome may be parformed according to conventional methods,- e.g. 
by homologous or iieteroiogous recombination. AJternstively, the cell may be 
transformed witii an expression vector as described above In connection with 
thB cflllerertt types of host ceMs. 

10 The cell of the invention may be a ce« of a i^igher organism sucl-? as a rnsmmal 
or an insect, but is preferabiy a microbial ceii, e.g. a bactenai or a tungai (in- 
elut^Sng yeast) cell, 

Exampies of suitable bacteria are gramposstiv^ bacteria such as 8acms 




thunngiemis. or Strepmmyces ^ivkf^m oi Sirm&mms mumus, or gfsmnega' 
tive bacteria such as Ecofi, The transformation ot the tsactersB may for 
instance be effected by protoplast transformation or by using competent ceils 
2Q In a manner kr?own per 5^. 

The yeast organism may favoufebly be selected from a species of 
SBCchBromyces Of Sahfzosaccharamyces, e.g. Ssccharomyces cerevisi&e, Th« 
fiismentous fungus may advantageously belong to a species of Aspergmus, 
e.§> Aspergifius ory^ae or AspergfMm nfger. Alternatively, a strain of a 
25 Fusarfam species, e.g. oxysporum. can be used as a host celL Fungal cells 
may be trarssformed by a process }nvoSv;.ng protoplast formation and trans- 
formation of the protoplasts followed by regenerc^tion of the cell wall in a 
manner known per se. A suitable procedure for transformation of Aspergillus 
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host cells is described In EP 238 023. A suitable method of trensformmg 
Fusarium species is described by Malardier et aL, 19S9. 

In a yet further aspect, the present Invention relates to a metf^od oi~ Drod^;cing 
a recombinant trypsin-iike protease of the Invention, which method corr^prises 
S cuitivating a host cell as described above under conditions conducive to the 
production of the protease snd recovering the protease from the ceils and/or 
Ciilture mediurti. 

The fT>edium used to ouitsvste the cells may be ^ny conventional rneclium 
suitai-^se for growing the host cei! in cuf. >:tu. ;5 arid obtaining expression of the 
10 proieasR of The invention. Suitable madsi; are availabifi hoxx\ commercial 

suppliers or may be prepared according to published recipes ^e.g. in catalogues 
of the American Type Cuiture Collection). 

From the above cllsclosufe it is apparent that when the trypsin-iike protease of 
the invention is expressed as e proeh2vme> substantially Increased yields may 
IS fee obtained when the cultivation Is performed in the presence of a proteolytic 
emyme or optioriialsy tv^o or more proteolytic enzymes capable of tmnsforming 
the proenzyme into an active enxyme ir? the rBedium, 

The proteolytic enzymeisi may be added as such to the fermentation broth in 
which ihB ceil producing the prtjeri.ry n^e is cultured The nroieoiytic «njfvrne(s) 

£0 to be added may be a Bacillus rnfttdiio oroicass. tor instc-.nce a co!nmo?C5allv a- 
vailable enzyme, e.g. Neutrase*^ thermolysui, Of anoihar en2ymo with a ssmlisf 
activity such as a proteolytic enxyme from Baafius stearothermophiim 
IZamost et a!.,- 1930) or an aspanic protease from oxysporom obtainable as 
described in Example 1 hereinafter. Alternatively, the proceolytlc enzyme may 

2§ be produced by cuituring a host eel! transformed with a DMA sequence encod- 
ing the proteolytic enzyme under suitabie conditions to produce the onxyrtJe 
and recovering the enzyme from the culture. 
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Fuiihsrmo'B., the presence of the proTCioi\-t c enryrneis! sn the terrrinntst-on 
bauh may be accompH-s^'i.eci &v snser^nc OkA seounncein} e^^cocir^n sma 
eniymem inio the cefi harbouring a DNA cor^stsuci of the snventKv^ in such a 
manner that the proteolytic enzymeis} is/sre expressed and excreted in suftV 
S dent amounts to activate the proteese of the invention. 

The resulting trypssn-Uke protease may be recovered from the medium by con- 
venttonsl procedufes sncluding separating the ceiis from the medium by cemrl- 
fugatior^ or fiiirstson, if nocessary after disruption of the celis, precipitating the 
proteinaceous cDrr>por>Gn:s o? the sus>emstant or ftitrste by means of a salt, 
TO e.g. amnioniufT^ suiphaie, foisowed by pu?;f;c«T'on by « vafiety of 

cnmmatoQrsphic procedures, e.Q. ion exchange chromatography, affinity 
ciifomatography, or the like, 

p^terf^l ^nt Compositions 

According to the inventiony the trypsin-llkg protease may typically be a 
15 component of a detergent composition- As suoh. it may fee Inciuded in the de- 
tergent composition in the form of a non-dusting granulate, a stabiif3:ed iiQuid, 
or a protected enzyme, Non-dustirjg grantilates may be produced, e,g,, ss dis- 
closed in US 4,106,991 and 4,661,452 (&oin to Novo i'^.dw^itr^ A.'S] and rnciv 
optionally be coated by methods known in the art. Exsmoles of waxy ccxn^nQ 
ao materisis ere poiyfeihylene oxide; products Ipoivetnyleneosycol, PEG; with 
mean molar weights of 1000 to 20000, ethoxyiatsd nonyiphftnois havmg frorrj 
15 to SO ethylene oxide units; ethoxyiated fatty aicohois in vvnich the alcohoi 
contains from 12 to 20 carbon atoms and in wtnlch there are 15 to 80 
ethylene oxide units; fatty alcohols; fatty acids; and mono- and di- and 
25 triglycendes of fatty acids« Exampies of film-forming coatmg materials suitable 
for aoplicaiion by fluid bed techniques are given in patent <3S 1483591, Uquid 
efvyrne prfiparatsDr;?. nx^v lo? iPiStance. bf: stabih^fed by adding a polyoi such 
as propylene glycol, a sugar or sugar aicohoi, laciic acid or boric acid 
according to established methods. Other enzyme stabiiteers are weli toown in 
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the art. Protected enzymes may be prepared accof ding to the rnethod 
disclosed m EP 238,216, 

The detergent composition of the iiivemion may be in any convenient form. 
8,g> as powder, grsnuies, paste or liquid. A iiquid detergent nr^ay be aqueous, 
B typicaHy contaSnsftg up to 70 % water and 0-30 % oroanic solvent, or 
nonaqueous. 

The detergent composition comprises one or more surfactants, asch of which 
msy b» anionic, nonionic, catlonio, or gwitterionic. The detergent will usually 
contain 0-50 % of anior^ic surfactant such as linear sikyibenzenesulfonete 

10 a. ASK alphivolef^nsultonste {AOS!< alky; sulfg5-.' '1a::Y a!:;..>r,oi sySf;;te' {AS), 
alcohol otr^oxvsuS'fate {AtOS AES;, secondary alkanusiiifonrites SSASh 
alpHa-suifo fatty ficid methyl esters, alky I- or alkoi^ylsucc>r5sc acid ot sonp. It 
may also contain 0-40 % of nonionic surfactant such as alcohol ethoxyiate 
(AEO or A£), caTboxylamd alcohol ethoxylates, nonyiphenol ethoxylate, 

IS alkvipoiygiycoslde, alkytdimethytamlhedKlde, ethoKylated fatty acid 

rrionoetharioiamlde, fatty acid mcnoethanolarriide, or poiyhydroxy alkyi fatty 
acid anrjide fe-g. ss described in WO 02/061 54K 

The detergent composition mey sddiiionaily C0!T?prise one or more Other 
enzymes, such as amylase, lipase, cutinase, another protease, cellulase, 
20 peroxidase and djildase; 

The detergent may contain 1-65 % oi a dftterpont Duiider or complaxing agent 
such as zeolite, diphosphate, triphosphate, phosphonate, citrate, nitrtlotriscetic 
acid imA], ethylenediaminetetraaoetic acid C£DTAL diethyianetriamlnepenta- 
acetic acid {DTSVIPA), alkyi- or alkenyisuccsnic acid, soluble silicates or layered 
2S silicates (e.g. SKS-6 from iHoechst). The detergent may also be unbuilt, i.e. 
essentia iiy free of detergent t>ut|der< 

Tho deicrgent nvsy comprise one or more polymers. i::xHmplos arc- 
carooxymethylceilulose ICMC), poly(vinylpyrrolidrinei (PVP;, 
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polyethyieneglvcol (PEGK poivivsnys a;conoii IPVAK poiycarbo>,vS8tes sych as 
polyacryiates, nnaleic/acfyHc 9Cid copoiymers and iauryl methscrylate/SGfyllc 
acid copolymers. 

The detergent may contain a bleaching system which may comprise a H^Oj 
5 source such as perborate or percarbonata which may be combined with 3 
peracid-fofming bleach actwator such as tetfaacetyiethyienediamsne {TAEDI or 
nonaftoyloxybenzenasuifonate INOBSh Alternatively, the bleaching system 
may comprisa peroseyaGlds of a,g, the amsde, Jmlde, or sulfone type. 

Tne enzyTxms of the ciexergei it conffiosiiion ot ihe inv^^nxsof^ rnav be siabihi^ed 
to using cor^vernior.ai stabilising agents,, e.g. a poiyoi such as propysane olycol or 
9lycerol, a sugar or sugar alcohol, lactic acid, boric acid, or g borsc rjcid de- 
rivative as m aromatic borate ester, and the composition may be 
forrBulBted as described In e.g. WD 92/19709 and WO 02/18708. 

Th^ detergent may also contain other dorjvof^tional detergent ingredients sych 
15 as f .g. fabfIC: conditioners JnoMding clays;, foam boosters, suds suppressors, 
aritl-corfpsipf? agerits, ^6il«su$pending agents, anti-soil redepositlon agents, 
dyes, bactericides, optical bFighteners, dr ilerfMni#. 

The pH frrieasured in aqueous sosutior^ at use conoentration) i^iir usually be; 
heutfal or alkaline, e,g. 7-12 such as 7 10<S. 

20 Particular forrDS df detergenit; compositions within the scope of tfee inventson 
Inblude: 



14 

1 5 A detergent composstlon formulated as a granulate havmg a bulk density of 
3t 600 9.1 conpfiSing 



(calculated as acid} 


7 - 


12% 


■ alcohol eihoxysulfste 
(e.Q, C,;,.j alcohol, ^-2 ITO) or 
aikvi sustaie {e.g. Cu- yj 


1 ' 


4% 


~ alcohol etnoxylate 
{e.g. C,4.js felcohoU 7 EO) 


5 - 


B% 


sodjum carbonate ins NaaGOj] 


14- 


- 20% 


- soluble siiicste {as Na^O.aSiOj} 


2^ 


8% 


- zeolite (as Na-AIStO,! 


IS 


- 22% 


- sodium SLiifate (as UiuSOi) 




6% 


~ sodiurn citraie.^Citric acid 

(as CsH^NagO^/CgHsO,) 
- sodium perborate {as NaBOs-H^O) 


0~ 

11 


1S% 

^ 18% 




2~ 




- carboxymetl^yicelluidse 


0' 


2% 


- pQlyrriers (e.g. maleic/acryljc acid 
cqpoiymer, PVP, P£Q) 


0 - 


3% 




0- 


S% 


minor Ingredlesnts (e.g. sdds 
supipressors, perfume, optteai 
brlghtfener, pHotpbfeaphJ 


0- 


• 5% 



25 2^ A deter-aent con^position formulated as a gfartuiata baying a bulk der^slty of 
at least 600 gll cofr.pnsing 

- h.-ear jilkyiDenzenesuifonste 

(calcolaied as acid 5 8 - 1 1 % 

- aicohol -sthoxYSUiffetG 

SO l8,g> C,j,,3 alcohol 1-2 E0| 



or alkyi sulfate le.g, C,g.,g) 1 3% 

• aicohoi etr!o.<ySaTC-i 

(e.g. C,4.j5 aicohoi 7 EO) 5 - B% 

' sodium carbonate ias NajCO^) W - 21% 

S - solubie silicate (as Na^^CSSiOa) 1 - 4% 

- xeoiire <as NaAlSlO^} 24 - 34% 

- sodiuf-r^ sulfate (as Na^SO^) 4 - 10% 

- sodium ciircste/citnc add 0-15 % 
(as QHsNa^O^/CgHgD;,) 

10 » carboxy fnethylceOulQse 0 - 2% 

- poiymsrs (6,g« maieic/acryisc aeld oopblymer, 

PVP, Pm) 1 - 6% 

- enzymes 0 * 5% 

- minor ingredients 

IS ie.g. suds suppressors, fjerfums) 0> i% 

3} A detergant composition formulated as a granulate having a buik density of 
at least 600 g/l compriSlnQ 

- linear gli<viben2onesulfonste 

(calculated as add) § - 9% 

20 - alcohol ethoxylats 

is,g C;; „ alcoho!, 7 EO) 7 - 14% 

- soap as *attv acid 

ie.g, C,,,0 1 •■ 3% 

' so«35um carbonate ins HaXO^) 10 • 17% 

25 - soluble silicate (as n8fO,2SlOs) 3 - 9% 

- xeoiite las HaAISIOJ 23 - 33% 

sodiu'Ti suitatc <as hifoSO,.- Cs - 4% 

- sodium perborate (as iN^aBOj.HgO) 8 16% 
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^TAED 2^8% 

- cafbojcymetbylceilulGse 0 ~ 2% 

- polymers ls,g, maleic/acrylie acid mpQ\vmm> 
PVP, REG) 1 - 3S 



6 

. minor insretiients {8,g. suds suppfsssors, 



0^ S% 

0 - m 



4) A deteFgem composition fmm\mB4 as a gmnutete havrng a bulk density of 
10 at kast 600 g/l cornprising 



8-12% 

- alcohol ethdkvlate 

t^v9,G^^,, alcohol. 7 EO) 10 - 25% 

IS- sodium carbonate fas NajCOs) 1 4 - 22% 

J (as N%Q,2SiOj| 1 - B% 

? |8S raaAISiO^) 2S ' 3S% 

. sodium sulfate m Na^SO^S 0 ■> 10% 

- carboxymethy!ce«ulos8 0- 2% 

ao - polymers (e.g. maleic/acfylic acitt copofymef, 

PVP, PEG) 1 - 

0- 5% 
0- 5% 



- ftvlnof Ingredients 
poffutne) 



(e.^. suds suppressors. 



lb 55 An aqueous h4 ^ co.-nposst o,-i compr sing 

~ linear aikyibenseaesu^tonate 



wo 



(calculated as add) ■s5-2l 7o 

- aicohoi ethoxysate 

le-g. C,j,,«. alcohol, ? BO or 

C,2.,5 aicohoU S EO) 12 -18% 

5 - soap as fativ scid {e.g. oieic acid) 3 - 13% 

■ alkenyi$uccu>ic acid |C,j,5s} 0 - 13% 

- aminoethanol ^ - 1 
citric acicS 2 - S% 

- phosphonate ^ - 3% 
10 - polymers (e.g. PVP, PEG) 0 - 3% 

- borate {as B^OtS 0 - 2% 

- ethanol 6 - 3% 

- pfopyterse giyco! 8 - 14% 



15 - minor ingredients 

ie,g, dispersants, suds suppressors, 

perfume, optical brightsner} 0 B% 



B) An aqueous Mructvired hquscJ deter^ ent composition compnssng 

- hmsr alkv'ben;renev u^fonate 

m {caScufeted as acid) 15 - 21% 

■• a^cono! ethoxviate 
5e.a< ascorsol, 7 ED 

or C ^iOi^olSEO^ 3 9^.. 

- soa> *3tt\ ac^d 5e g okic s^xd) 3 - 10% 

- potassium citrates 9 - 1B% 



IS 

- poiymers (e.g PEG, PVP) 0 - 3% 

- anchoring potymers as 

e.q> \Bit?y\ metharylate/acfylic assid copolymer; 
& rnoiar ratio 2S;1; MW 3S00 O - 3% 



• giyceroi 



0- m 



(e.g- dls^ersams, suds suppressors, peffurtie, 
! Optical brightenersJ 0 • 

7) A detergent composition fofmyiated as a granulate having a bulk density of 
at feast 6Q0 g/S comprising 





- fatty ascohol sulfate 




10% 




^ ethoxylsted fatty aosd monoethsnolarBid©; 


3 ^ 


9% 




-soap as fatty acid 




3% 




~ sodiurn carbonate {as Na^CO.,) 


S <■ 


10% 




- soiubie silicate (as NasO.aSiOj) 


1 - 


4% 




- zeolite {as NaAISiG^} 


20- 


- 40 % 




- sodium sulfate las NajSO^) 


2 - 


8% 


20 


■ sodium parborate (as NaBOs.HjO) 


12 


■ 18% 




^ TAED 


2 ■ 


7% 




- Dosyrnsrs le.g, ma!eic/acfylsc acid copofymfef, 
PEGI 


1 - 


S% 




~ enzymes 


0- 


5% 


25 


■■ minor ingredients (e.g, optica! bogmener, 
suds suppressors, perfume) 


0' 





8) A detergent composition formuiated as a sranulate comprislfig 
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8 • 


14% 


stnoxylated tatty acid monoGihanolsrnsde 


5 - 


11% 


soap as fatty scid 


0 - 


3% 


sodium carbonate ias Na^COgJ 


4» 


10% 




1 •■ 


4% 


zeoina ins NaAiSiOJ 


30- 


- 50% 


sodium sumtB m n^s'^Q^^ 


3- 


11% 


sQti'mm citrate ^as CeHsNagO,) 


S- 


12% 


maletc/acrylte add oopoiymef, FEd) 


T - 


m 




0- 


m 


minor ingredtems le.g. suc!§ suppressors, 


0- 


m 






• Isj^gssr aikyibenzsn^suifonst© 
{caicaiated 8S SGidi 


6- 


12% 


- nonionite surfaietant* 


1 ' 


4% 


• soap as fatty aeld 


2 - 


6% 


' sodium cafbanate {as Na^CO^) 


14 


^22% 


- zeoilte (as NaAiSIO,! 


18 


^32% 


~ sodium sulfate las Ha-^SOJ 


5- 


■ 20% 


- sodium citrate (as GgHgNSsO^j 


3 - 


8% 


V sodium perborate las NaBO^.H^OS 


4- 


- 9% 


» b!aac^hac^l^^ator le-9. MOBS or T A ED) 


'1 


■ 5% 


. carbGxymathyieelloloa^ 


0 • 


. 2% 



ZQ 



• polymers le.g, poiycarboxylste or PEG) 



' enzymes 



1 > 5% 



0- m 



- mSnor mgredtents 
le g, optical brightener, perfume) 0 - 



S 10; An squfto-js hquid <leter8ent compositjon comprissng 

- linear alkv!uen:-enesulfonate 

(calcuiaiftd as acid) 15 - 23% 

' alcohoi ethoxysuifate 
(e,Q, C^2,55 aicohoi, 2-3 W) 8 - tSS-^ 

10 - sleoho! sthoxyjate 

^e.g, C,3,ts alcohol, 7 EO 

or C,a.,« alcohol, 5 EO) 3 ~ 9% 

- soap as nuty acid iaunc aoid) 0 - 3% 
• arnlnoethano! ^ ' 

16 - sodium citrate S - 10% 

- hydrotrope {e.g. sodium toiuenesulfonats) 2 - 8% 

- borate (as B,0,} 0 - M% 

- oarboxymethyiceilulose €^ ^ 1 % 
-ethsnoi ^ - ^^^^ 

26 - propyjene glypq! 2 - S% 

« on? ymes " 

~ rrtinor iftgrediems (e.g. polymers, dsspefsants, 
perfumfe, optical brigNtenefs) 0- S% 

1 li Ar^ aqueous liquid dsterger^t composition comprising 

25 - Unear alkyibanzene sulfonate 

icalcuiatad as acid! 20 - 32% 

- alcohol ethoxylate 
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Of C,,., • &;cohoi, 5 £01 6-1 2% 

- amsiioethanoi 2 - 6% 

- citric acid ^ " ^"^^^^ 
5 - borate (as BM ^ 

- poiyn^er ie,g. maieic/acryiic acid CDpolymer, 
anchoring polyrnnfs e.c. 

lauryi metneciys^tfc/acryilc acid 

copolym^f and CMC) ^ - 3% 



W - giyceroi 
- enr/mes 



3 - 8% 
0 - B% 



' minor srsgiedionts \e,g, hydfotfonei^, 
dispsfsams, perfume, optical brightenersi 0 - S% 



12) A detergent tsompositlort fdrmuteted @s a pranulate Having a bulk denssty 
16 of St least 600 g/i comprising 

- snionsc surfactant {Hnear 
sikylbensenesuifonate, aikyi suSffetis.- alpha- 
oiefinsuifonate, slpba-suifo fatty acid 

methyl asters, aiicanesulforsates* soap} 25 - 40% 

20 - noriidnic surfaexaM 

Mmhol sthoxylam) 1 ^ 10% 

sodium carbonate (as Ma^COs) B ~ 25% 

- soiuble silicates (as i^ajO, ZSIO^) 5 - 15% 
sodiunft suifate las Na^SO^) 0 - 5% 

25 - xaollte {as MaAlSiO^^ I S - 28% 

- sod;urr> perborate <as NaB0,.4H.0| 0 - 20Wu 

- bieach activator (TAED os NDSSi 0 - 5% 

- enzymes 0 - S¥e 
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- mhm' itvgredients 
{e.g. perfume, optical brightenersl 0 - 3% 

13) Detergent formulations as described In 1} - 12;- where the contenr of linear 
aSkyibenxenesuSfonate - <3t 8 part of It - is substituted by alkyi sulfate iC^ C^g), 

5 14) Detergent forn^ulstions as described in 11 - 13) which contain a stabiiizsd 
or encapsuieted peracid either as an sdditionai component or as a substitute 
for already specified bleach systems, 

16S Detergent compositions as described m 3h 7). 9) and 12) where the 
contem of perborate is substituted with percsrbonate. 

10 16) Detergent composition formulated as a nonaqueous detergent iiquid 
comprising a liquid nQnianic surfaaant as e>g, linear eikoxylated prirriary 
alcohol, a builder system (e.g. phosphate), enzyme and aikall. The detergent 
may alsb comprise anionic surfactant and/or a bleach systerti. 

The trypsin-ilka protease of the Invention may be incorporated in 
'iS concentrations conventionaiiy ert^pioyed In detergents, it is st present con- 
ternpisted that, in the detergent composition of the Invention, the trypsin-iike 
protease rr^ey be added in an amount correspondlr^g to 0.001-100 mg of the 
er:2vr?^e per hier of wash liquor, 

BRiEF DESCBiPTlON OF THE DRAWiNGS 

20 The invention is further illustrated in the aecohipanying drawings, in which 

Fig. 1 Illustrates the constrisctioo of the expression piasmid pSXlS3 further 
described ir? Exampie 3. 
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The prei>3nt invention j$ further iiiustraied i.n the following examples which 
shouki f-ot, in any manner, be considered to iimit the scope of the present 



yATERIALS; AMD MgTHaDS 
S Strains 
4sps/p^s cjfy^ae IFO 4177 

fmBmm QX^spomm DSM 2672 described in WO S9/06270 

E <?©//MGlOOO (CassBbacfah and Cohen, 19801 

Determl«atsdn of tp^pmmm m^^/wm f fMease acjivitv 
10 The trypsln4ike protease: is assayecl using t specific substrate N-Ben^oyM-^ 
mmm p^nitroanllid© hydrochloride (L^BAPA or L-SAP^3A). 

0.01 M dimethyigiutaric add iSigma D4379L 0.2 IVI boric acid and 0.002 M 
mckm ohipdde adjusted to pH 6.S wth HaOH, 

l-BAPA is ayailab!® from Sisma (831333 or Merck (An,107S4|, 

A 0,2 M stotjk solution in ^imatbyl sulfoxia^ Is prepares! (87mg/nfir) msm 

froier?) end dslutad to O.OM IVl with the buffer dasorlM afeove, 

20 The rrypsin-Uice protease is diluted to approx. 1ft//s/m! for the assay. 
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IOOm^ of the diiuted rrypssn-Uke protease are mixed with 100^^1 of 0*004 M L~- 
BAPA in a 86 avcrotitcr plate. A biank with 100;/! buffer and 100^;i 0,004 
IS^ l~8APA usad for corfection. 

The absorption change (deita OD/mjn) is monitored at 405 nm in an Eitsa 
S reader for 10 minutes with readings every 5 minutes at 25^'*C or mom 
temperature. 

The resuit is caicuSated relative to the trypsm content of a f^mmc^^ Pmmmi 
tfypsin-ilke protease. 

Fiasmids 
10 pCDVVPL (Noma et ei>, 19865 
p777 (described in £P 0 489 718} 
pToGSO (described in WO 91/172431 

EXAyPLi 1 

15 PimiFiCATiON OF THE TRYPSIN-UKE PROTEASE PhOM FUSABiUM 

A crude r, oxyspomm protease pieparat^on was isolated i^ovfi the supematarn 
obtained by lerr?^eruaTion of the F. oxysDorurrs OSU 2672 in a soy rr^esi 
combining medium substsntialiy as described in WO 89/06270- Subsequently, 
the fusmum oxysporunr} trypsin-like protease was separated from two other 

30 f. oxysporum proteases by 0-1M;0-26% sodsum chioride/isopropanoi grsdier^t 
elution at pN 7.0 from a bacitracin-siiicapoiyoS affinity coiumn (Mortensen et 
al., 1&S9K The two other proteases separated from the F, £?xyspamm xrypsin- 
iike orotease by this procedure were, a subtiissin-iike enzyme, and an aspartic 
protease with speclticsrv 'eq^:!;* sor the activation of the proform of the F. 

25 OKysporum trypsirj-like proiease (Asn -He cleavage). 
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The other purificaUor^- steps were carried out s'> ■.■cco?o;;^;,"ce vviih weH-knowrs 
procedures, and Included ion excJ^ange chroniatogrsphy on Soparose CL-6B. 
(pfior to the bacitracin s^peuatiorj), gelfsitfation and concentration by 
ultraflltratlonv 

5 The specific absorption for 8 0,1% solution of the purifiecS trypsin-Uke 
Emyspuwm protease at 2S0 nm was determined to 1 -32« 

The purified protease vv&s sS-jbseqLierstiy subjected to arr^no acid sequencing 
and analysis, and the N-terminai amino acid sequence was determined. 

EXAMPLE 2 

to CLONm^ m A fmAmuM oxYsmmMtmmm qbhe 

mRMA pmpwmm 

Myc^imm f rom a culture of oxyspcfmm strain BSM 2072 obtained m 
msQtlbm 'm Example 1 above, was crushed under liquid nitrogen, resusp«nded 
In m guansdlns rhodanide, separated on s CsCS-sercosyi gradient, and mRNA 

In w;-:>- isoiotfid therefroiT,, The rnRfsiA was washed vvirh otnanoi, and 

fractionated on an oisgo-dT coSumn (Chirgwln ot csi. rsSTSK Truelsen r^t &\. 
(1979n. The quality of the resuiting mBNA was Tested in en />; virro 
translation assay using retlGulDcyte iysate and ^'^S-rrieihionirse, Ars SDS-PAGE 
afsalysis showed bands from below 20 to more than 100 kDa, 

20 PreDaratjon.a nd screening of a o DNA library 

A cDUA library of tho mRNA was constructed In E cofi MC 1000 toHowing 
thD procedure of Noma et a3, (19881, After transformstian and piatirtg about 
15000 colonies were repiicated onto Whatf^^an 540 fiher paper, a mixed 17- 
mer probs based ors the iM-termmai of the er^xyme wax syrahesised Cu^ 42-62 

25 



wo ^4/lSSS3 



mtmmmmm 



W 

H-tOTinal : I ^ G C S A Q U.:Z..:p J:,,Xjl B m M U 

C C C R 

Frofoe : G A t t T T C C J? T T T h f C G 1? 

5 3? 

Split on the isoieudne codons the probe was divided into three oools of 32 

Thtco &5ts of fiitHfs wero screened- AUer vvas?^ at <52--C and re i&GJation of 
posssbife candidates three positive c!om?s were identified. These positrye clones 
were all found with tM ATC^soieucme probe, 

W idemlf icatton and snal vsjs olth:a.agng 

Rasmus were pfepared from the three elones according to S^mbm^sk al, 
1189 ^hd, fojiowir^g restnctlon rriappifig* two turned out to be Identfea} ancl 
the thiriJ was about 100 bp shorter. The longer clones were sequenced on 
both strands using the method of Msxam & Gilbert 0980) arsd the resoltihg 

is DMA sequence appear? from SEQ ID Mo, 1. 

The amino add composition of the purified E cxyspomm trypsin-IIke protease 
ol3tamefii as described in Exsmpies 1 was in accordance with the composition 
deduced from the DNA-sequer^ce shown Is S€0 iDMo, 1, 

Analysis of this sequence reveafed a gene coding for a trypsin-iike proxease 
20 with a 17 amino acid sipnei peptide according to the rules of von Heijne 
ilBBB) (cleaved between A!a-t7 and Ala- 18) ^nd a propeptide of 7 amino 
acids (Ala-PfO-Gln^Giu-lie-Pro-Asn) between the signal peptidase cieavage site 
and the known N-terminus of the enayme. The role of this hypothetical 
propeptide is unknown but proteases are normaiiy made as Inactive zymogens, 

:)6 The rr.siure enzyme shows less than 50% identity wsih a;i known trypsi^^s be 
it mammaSian, from fruit iiy. or bacterial iStreptamyces} , The higiiesi identity 
(4S%) of the mature trycsin-ilke protease was found with a fruit fiy trypsin. 
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Zxp'fiS.Sion of The cse:"-'-^ OTidurl 

cDNA encodipig TTie us'or>:'--- o oxv iV-)^ protease, obiaineci as described 
above, was inserred into the vexAos pCDVI PL described by Noma ei ai, 
(1986) resultifig In the piasmia pSX180, The coding region of the cDNA was 
6 insefted as a Mco!-Xbai fragment into the Aspergiiius expression piasmid p777 
iEP 0 489 718) which wm cut with BamHI and p^rtialiy with XbaL To join the 
S'er^d of the cloned DHA to the vector a syr^thetic Tinker DMA KFN709/710 
(iiiustrated In Pig, 1 ) was added to the ligation reaction. The resuming piasmid 
pSXlS3 was co^Transforaied into A oryza^ i\fO 417?) together with pisamid 

10 pToCSO cnrry-ing the arridS fron-s 4, /)/</y/a/?s (WO SI/17243), Transfomiants 
vvera selected for grow';'' ori aceta>'"^!d« When grown in YFD rr^ediurn 3 protein 
appeared in the supernatarit shghtiy lajger than the trypsln-Hke protease 
iSOJated frorrs F. Dxyspomm supematants. Surprisingly no activity of the gene 
product couid be determlnad from hydrolysis of L-8en2oyi~Argir^oyl-pMA (a 

IS trypsirs substrate), 

EmmPlE 3 

ACTiVAtlON OF THE PROENZYME 

in an attenipt to obtain an active irypsin-^ike protease, an aspartyi protease 
isolated from F. oxysporum supernatant^ tas described in Example 1 ) was 
20 added to the farmprEtatson medium harbourintthe inaotls^e xrypsin-tike 
prptease- 

By this treaimeru it was found that the protein from the transformed A, 
Decame the sanse si?e as the standard on an SDS gel and the sampie showed 
tryp'^c achv;iy as determined iorm hydfoivsis of L-Ecn2ovi-Arglnoy!-pNA (data 
2b not showrn. This indicates that the enzyme is expressed m the iorm of a 
ptoensyme. and thus confirms the presence of a propeptide as deduced from 
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the DMA se<|uence. From the sctivsty stuiSles It is appamnt tr^at the furietion of 
the propeptide k m keep the enzyme ui an iriactlve Mm 
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(i) M^miCMTt 

ik) NAME J novo KORDISK h/B 
S (B) S'Smmt Hoyo Alls 

(C) Qimt Bagsvasrd 

(F) FOSmt COOB (SIP) !! DK-^SSO 

10 (H| tELEFJvX: +45 4449 32;S6 

(1) MEX; 37304 
(ii) TITLE OF tmmTlOMi Trypsin^like fiisariuss protease 
(ill) SOHBBR OF sequences; 2 

(i-!/) COMPUTER wm>mi^: forhj 

15 MEDXIM TYPE; Floppy disk 

(B) COMPUTER; IBM PC coTnpatible 

(C) OPERi^TXNG SVSTSIM: PC~BOS/MS"DOS 

(isj SOFTI^MB: Patently RsXeas© #l*p> V^rsiOB 

20 (2) InFOR^^ATION FOR SEQ ID KOs U 
(i) SEQUEHCB CHAEACTERISTXCS; 

(3^) LSJJGTHt 9^8 Jsase pairs 
(E) TYPE? nucleic acid 
(c) STimHDEDKESSj Single 

(D) i?OPDi.0G¥j linear 

Cxi} MOLECULE TYPE: CSNA 

Ciii) K¥POTHETTCAL? 130 

(iii) AHTX-SENSE! m 

(v) imsMENT TYPE J internal 

(vi) ORIGINAL SOURCE: 

(A) Fusariuss OKysj?ortjB 

(B) STRAIN; BSM 2672 
(ix) FEATURE; 

(A) NAME/KEM: ir>isc feature 

(B) LDCAT10^^: i..SS8 
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m 

ixi) SE^JUENCE DESCMPTIOJ^; SBQ ID NO; i; 
XlXSiS^C^CC fCKTSCkCT CnOACTCT SCTCfTCITCG AlMtfTAltn:" CTXCA.Q®»TG 

gvoMarvcG crKxnKXjr losic^n^ Gcrnxsciss cpgcbsccsc Tanoras 
ii,Kmmc?i TiOTscmKS cskcriCTXc: aoxscpxcss AcrrrccxTT c?TOsrGRS3c 
5 ATTAGCx^GCA AOGCTSGOCx: OGGiKSJGcsA osmsCTCC Tca?yxcm&. o.cxt?rcnx; 

ACXXSCGJTK: OGOTACXSCT a^GAGOsGIT TCXr^GATItG TGCrGGC^&T 

acicKr>a\ ciixi^-ixscmsa TAiTAarits 'Ksscmrcr ax?rc::.\(i^c?r tcacccpagc 

'XACACXXKii-A ACAJvCfVV'X^'\ "R-TIXSCTATT CIC=A?y3CKrr CrACIT!X?vT aXXTICXOC 

o;;.vAaMX53 GCTATCcixs; ixxmcitris AOXJKSim: 'KJ^vTCrrCfT 

10 g3::acfjfi*3 cbx>ci^3Gg ascTACCiCT GAOGGcssocA <3crcmcixx: osKMnsn? 
c?i3sy¥3crrrA aKTOCXTM" asTCTCOT? Gcmcesox (mSCKS^A osGcmsoc 

ACCSiGM?!^ CIBSXSCIXsGr GTTXX^S'KXDG STSXa^SG^ CIC2?2SaCSBS 

<xrKS?kCAS03 (sosGCJo^^ osTOGAOvsc ixxsu^ei^c^se mTOSSSX^C TO^SrXGG 

OSIJ^OXJiT USSSCXUSMSC: C3Va2Sa£JrC3? C^3?SK:rrA*na CC^GCSJH^SS OtXSCTOQGC 

IS 'Ttjmom^ AcaecTAiKsc T»Ama2r (m^m^ws i^mxsvm 

TKMJASCT ISSSiGICTKSa A'mCGMAX TSTTI^SM!^ ATAGGITX^ ACSSAiSIIXAJi^S 
MSS531%3XS?^ TT^SMTItAG fSSSGJ^ITTA CI!!0£S^GGTIG CrCCSTAATSG AGCAAltmS 
AtAGCSXSM TIGMTAim AATTm^lSSA AMTAFTC 
(2) IKFOXmATION FOF? SEQ ID HO: 2: 
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( i ) SS-yai-:NC f CH ARACTERI STICS : 

(A) LEiS'GTH; 248 asslno scids 

(B) TYPE; BMtno acid 
(D) Tommoti linear 

(ii) UOIMcm-E OTEt protein 
Ciii) HYPOTHETICAL; HO 

(v) FBi^^GMBHT T¥PEj internal 
(vi) DRXGIH&L SOUKGEj 

(A) ORGANISM I Fusariusn oxysporujs 
(BJ STOI!-!; DBM 2672 



(A) SM5E/KB¥: Frotein 

(B) X/DCATIOHj as.. 248 

(B) LOCATION: l.,24 

(DJ OTKEX^ JMFOJmATION; /lab^l== pre-propsspfcide 
(Xi) SEQUENCE OESCHIPTION; SEQ ID NO J 3 ;: 



Jfet Val Lys m Ma Ser m Val Ma lieu Val Ma pro AXa Ala 
*>g0 ~1S 



Ma Ala r%G Gl« Glu life P3?o A^n lie Vai GXy Gly pr Ser Ma I 



5 



Ala Gly Asp Phe Pro B^e Xl» Val Ser S^r Axxj ten Sly Sly E£-o 



X5 



Tep qys <Jly aiy feu X«u ten Ala Mn m^ V&l lm 
2B 30 3S 



Itsr Ala Ala 
40 



His ser Gly Ala <51J^ Ser Giy m& Qln lie Arg Ma G3y 



^1? 



3^ Gly Oly lis -3 



Art? ¥al His I>ro Ser "lyr Ser Gly ^isn ^ He I^u 

' 75 m 85 ^ 



Lys Leu Ser Ser Xle Pro Ser Gly Gly Asn lie Gly 'lyr Ala to? 
m 95 100 



I^w Ma Ma Ser Gly Sex- Asp Pro Val Aid Gly F^?r Ala Tt-r va) 
1CS5 110 115 ISO 



Ma Glv Trp Gly Ma 'mr Ser Glu Qly Gly Ssj.- Ssa^ l!:-!!- Pr;o Va3 isu«;n 
- i2S 3.30 13$ 



i imx Lys Val Ifar Vai Pro Xle Val Ser Ala 'Ihr Q's 
140 MS ISO 



Oin a\t- Gly 1^- Ser Ma lie Thr Asn Gin ^fet Fhe Cys Ma Gly Vai 
155 ISO MS 



ser ^ Sly Gly Lys |er cys Ciy ^ ® y ^ 

Val Ser "Itsr l^u tU Gly Ma ¥al Ser ^ Gly iten Gly 

185 ISO 19B 2m 



OffS Ma Fro g. IVr Gly Val §r Ma 0er Val Gly Ma 



210 m 



Ser Ri0 XXe Jisp ISsr ^yr Ma 

m 
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1 . An active f«combsnam trypsin-like proiesse enxyfrie cofTip rising the amino 
acid residues 25-224 of the nmino acid sequence shown ?n the sppended SEQ 

s 2, A prpteoiytfc composition comprising a reeomDinam protessB eniyme as 
m\m^ in claim 1. 

3, A DNA construct comprising o DMA sequence encodfiig tha recofnbsnsnt 
protaase enzyme as cislrned iR oisim 1> 

4, A DMA construe according to claim 3. wherein the DNA sequanca Is as 
10 shown In the appended SEQ !0 No. 1. 

B, A DNA constfsid^ according to any of olalms 3 or 4, ih which the 0NA 
seqyenca ahoptilng the mcembipant protsasfe enxymo f^: derived from a rnl- 
cfoor^anism, 

a. A DMA construct accord ing to cisim 5, in whSch the BUA seq uenca Is 
m derivahle from e bacterium or fungus, 

7. A DMA construct acoording to claim % In which the DHA seqyence Is 
darivatsie from a strefn of a /tom/m species, In partlcolaf a strain of 

a . A recomblnsnt oxpressloft vector compnslr?g a DNA constfuct according 
50 to sns' of clasms 3- 7, 

9, A ceil comprising a DNA construct accorcsfsg to <sf^y cvawn^ 3-7 o? 
vector according to cSeim 8. 
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10, A cell according to eiaim S, which a microfela! ceiS. 

11, A ceW accofding to claim 10 which is a boctenaf cell s fungal cell 

12, A cell according to cSalm 11, in which the bacierial cell ss a cell of a 
gram-positive bacterium, B.g. of the genus BbcU^us or Strept&myces or a cell 

5 of a grsm-nagatwe bacterium, e.g. of the ganus Escherschfa, and the fungai 
eel! is 8 yeast ceil e.g. of the genus Sacchammyces, or a cell of a filamentous 
fungtis. e.g> of the genus X^A^z-fte or Fusmium. 

13, A r-r^ethod of produc ing o recombinant protease enr/me as defined In 
ciairr^ 1, where^r; « ceH according to any of claims 9-12 is cultured under con- 

W dftions ooruiucive to the productson of the protease^ and tf^S: protease 1$ 
$ubssqu8ntiy reeav^red from tha culture. 

14, The sttetfiod according to claim 13, in which the recombinant protease 
eh2:yrne Is expressed In the form of a proenzyme and the cell is cultured in the 
presence of a proteoiytic enzyme capable of converting the pfoer^xyme of the 

I S protease Into a mature enzyme. 

14, The method according to eiairri 19, in which tha proteolytic ensyme is a 
meta«Q-pfotea&e, m partlauiaf B Bamlitis rr^estslip-'protease. 

16, A detergent additive comprising a recombinant proteass enxyrrse 
according to cialm 1 , optionally in the form of a non-dustsng granulate, 
20 stabilised liquid or protected enzyme. 

16, A detBrgent additive according to claim 14 which contains 0,02-200 mg 
of er^syme proteln/g of the additive. 



5? A df-tc--;:e"t a : ;i.:i.o:atr.g iQ clasm 1§ or 16 which addiiionally 
co!Tijr>scs~ JK.-^r <■ •' ■^r-r.^'n^e such 3$ another protease, ar^ amyiase, a Hpass, a 
pero>aaase and/or a ceUuifise, 

18v A detergent oomposition comprising a recombtr^aru protease enzymn 
S a0cpfs|lii§ to claifT^ 1. 

18. A detergent compqsftliah according to cieirn 18 which Mditbnsib' 
comprises another ensyme such as SROtt^ei' protfeasa, ap arrsylase, a Hpase, a 
peroxidase and/or a celiiilase. 
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